Anemia, defined by low hemoglobin level, is recognized as a major public health problem that has a significant impact on lifelong health. In 2014, the Kuwait Nutrition Surveillance System stated that the prevalence of anemia was 9.7% in adult males and 32.7% in adult females. This study aimed to establish the prevalence and classification of anemia among adult patients attending the Capital Governorate hospital of Kuwait. It is a retrospective record-based study. The study included patients (aged 18-60 years) attending Amiri Hospital OPD and primary care centers affiliated from January 2014 to December 2018. Hemoglobin levels were taken from the Laboratory Information System (LIS) and were classified as mild, moderate, and severe based on WHO classification. This study showed that anemia was more prevalent among the Kuwaiti population than non-Kuwaitis. The maximum percentage of anemic people belonged to the moderate and mild range of anemia; a very low percentage was found in the severe range. The incidence of anemia was significantly higher among females compared to males (16-17% of females and 4-5% of males in the moderate range; 16-18% of females and 10-11% of males in the mild range; 2-3.3% of females and 0.8-1.1% of males in the severe range). Age-wise comparison of data showed that anemia was more common among the older age groups. Prevalence of anemia is quite high in Kuwait; therefore, more studies and interventions are needed for certain vulnerable groups-specifically for women and people from older age groups-to reduce the risk of anemia.
Introduction
Anemia is a condition in which the number of red blood cells (RBCs) is insufficient to meet the body's physiologic needs. Specific physiological needs differ with a person's age, gender, residential elevation above sea level, smoking, and different phases of pregnancy. Globally, iron-deficiency anemia (IDA) is thought to be the most common cause of anemia, but other nutritional deficiencies, including vitamin B 12 and folate deficiency, acute and chronic inflammation, inherited or acquired disorders and parasitic infections that affect hemoglobin synthesis, RBC production or survival, can cause anemia [1] .
Anemia is a public health problem that is commonly prevalent worldwide. The World Health Organization's (WHO) definition of anemia is a Hb concentration < 130 g/L in men and < 120 g/L in women [1] . Anemia is worse in developing countries mainly because of infectious diseases, parasitic infections, and malnutrition [2, 3] . Iron-deficiency anemia (IDA), which is considered to be the primary cause of anemia, is not only highly widespread in less-developed countries but also remains an obvious dilemma in developed countries too, where another form of malnutrition has already been virtually eliminated [4] .
Anemia has a major negative consequence on an individuals' health and in the socioeconomic expansion of societies [2, 5] . The prevalence of anemia is a sign of both poor nutrition and poor health of population. WHO estimated that around 25% of the earths' population is anemic [2] . In 2014,
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Kuwait is a small wealthy country divided into 5 regions, called governorates. Since the discovery of oil in the 1940s, the lifestyle of Kuwaiti people has changed dramatically. As a result, decreased physical activities and increased food intake have been noticed [7] .
There has been little data from Capital Governorate of Kuwait on anemia prevalence and classification, most studies have focus on the genetic causes of anemia [8, 9] . In 2014, Kuwait Nutrition Surveillance System (KNSS) stated that the prevalence of anemia was 9.7% in adult males and 32.7% in adult females, with highest occurrence (38%) among adult females at 30 < 40 years of age [10] . Therefore, we decided to investigate the prevalence and classification of anemia in adult patients aged between 18 and 60 years attending outpatient department (OPD) of Capital Governorate hospital and primary care centers affiliated between the years 2014-2018.
Materials and Methods

Data Collection and Ethical Issues
This was a retrospective analysis of the medical documents of patients attending OPD of Amiri Hospital and primary care centers associated over a period of 5 years (January 2014 to December 2018). Data were collected from Laboratory Information System (LIS) and ethical approval of this study was granted by the Ethics Committee of Kuwait Ministry of Health.
Subjects and Data Collection
The study includes adult patients of both genders, aged between 18 to 60 years, who visited the OPD of Amiri hospital and affiliated primary care clinics. We attempted to extract all available data regarding the demographic characteristics such as age, gender, and Hb levels. The cut-off value for the determination of anemia according to WHO was defined as blood Hb < 130 g/L in males and < 120 g/L in females.
The severity of anemia was classified into three stages:
& Mild: 110-129 g/L in males and 110-119 g/L in females & Moderate: 80-109 g/L in males and females & Severe:< 8 g/L in males and females
Exclusion Criteria
We excluded all patients aged < 18 and > 60 years and inpatients.
Statistical Analysis
The statistical analysis was done using GraphPad prism. We performed two-way ANOVA and t test to determine the significance level (p value) among various parameters.
Results
Throughout the study, on average, the prevalence of anemia was significantly higher in the female groups. Besides, most of the people in this study-irrespective of gender-fell into the moderate and mild range of anemia; rare cases were found in the severe range of anemia. Among Kuwaiti and non-Kuwaiti groups, we found a higher percentage of anemia among Kuwaiti residents. Moreover, Kuwaiti females were the most prevalent anemic group in this study. Age-wise comparison of data showed that the 36-45 age group of females and 46-60 age group of males had the highest percentage of anemic people than other age groups. However, the overall year-wise classification of data was almost similar; we observed very little variation in the total percentage of anemia from 2014 to 2018 ( Table 2) .
Gender-Wise Distribution of Anemic Population
In the moderate range, the females were nearly 3-4 times more anemic than males (nearly 16-17% of female and 4-5% of male), and this difference (13.24%) was highest in 2016 ( Fig. 1a, c ). In the mild range, female groups were nearly 1.6 times more anemic than their male counterparts (16-18% in female and 10-11% in male), and the year 2014 showed the highest significant difference (7.31%) for this data. Compared to the mild and moderate ranges, we found very less percentage of people from both genders (2-3.3% among females and 0.8-1.1% among males) in the severe range of anemia. In the years of 2014, 2016, and 2018, the females were significantly more anemic than males; however, the years 2015 and 2018 Severe anemia showed no significant difference in the percentage of anemic males and females in the severe range (Table 3 ).
Nationality-Wise Distribution of Anemic Population
Irrespective of gender, Kuwaitis were significantly more anemic than non-Kuwaitis (Table 4 ). In the moderate range, Kuwaiti females were 1.2-1.4 times more anemic than non-Kuwaiti females, and Kuwaiti males were 1.6-2.2 times more anemic than non-Kuwaiti males. In the moderate range, the year 2016 showed the highest difference in the percentage (6.07%) of anemic people between Kuwaiti females and non-Kuwaiti females while the year 2017 showed the highest difference (3.88%) between Kuwaiti males and non-Kuwaiti males. The mild range of data showed no significant difference between Kuwaiti and non-Kuwaiti females, but the Kuwaiti males were 1.2-1.4 times more anemic than the non-Kuwaiti males. The year 2015 had the highest significant difference between Kuwaiti and non-Kuwaiti males in the mild range of anemia. The data for severe range of anemia showed no significant difference between Kuwaiti and non-Kuwaiti Year-wise comparison of data showed that the year 2017 had the highest percentage (3.4%) of anemic people among Kuwaiti females and the year 2015 had the highest percentage (1.4%) of anemic people among Kuwaiti males. Most of the Kuwaiti population fell into the moderate and mild range of anemia ( Fig. 2a, f) .
Age-Wise Distribution of Anemic Population
In the moderate range, among females, the 36-45 age group had predominantly higher percentage of anemic people than other age groups for three consecutive years, i.e., 2014-2016 (Table 5 ), while in 2017 and 2018, the youngest female adult group (18-25 years) had higher percentage of anemic people than other age groups. In the mild range, among different female groups, both 36-45 and 46-60 age groups were significantly more anemic than other age groups ( Supplementary  Table 1 ). Also, in the severe range of anemia, the 36-45 age group had the highest percentage of the anemic population than other female groups, and this result was consistent for 5 years (Supplementary Table 2 ). In 2017, the highest percentage (6%) of females from the 36-45 age group fell into the severe range of anemic group (Fig. 3a-3f ). Among various male groups, the oldest adult male group (46-60 years old) of this study showed consistently higher anemia in both moderate and mild ranges over 5 years (2014-2018) ( Supplementary Tables 3 and 4 ). Similar to the female groups, in the years 2017 and 2018, the youngest adult (18-25) group of males also showed an increase in the percentage of anemic population at the moderate range (Supplementary Table 5 ). In the severe range of anemia among various male groups, the 46-60 age group had the highest percentage of anemic people ( Supplementary  Table 6 ).
Overall, in both male and female populations, the older adult groups (36-45 and 46-60) had higher percentage of anemic people than the younger adult groups; however, in the years 2017 and 2018, the 18-25 age female group was exceptional-significantly high percentage of anemia (25% and 21% respectively) was observed in the moderate range in this age group for two consecutive years.
Discussion
The current 5-year study showed the prevalence of anemia was significantly higher among females than males, which is similar to the 2014 KNSS (Kuwait Nutrition Surveillance System) data. Globally, on average, the prevalence of anemia is twice in females than in males [11] . The current study showed that females were nearly 3-4 times more anemic than males in the moderate range and nearly 1.6 times more anemic than males in the mild range. Some studies showed that the daily intake of iron, calcium, vitamin A, folate, and zinc was below the recommended daily allowance (RDA) among Kuwaiti women [12, 13] . Previous reports showed that nearly 5.6% of the US population was under anemia category; moreover, on average, 1.5% of the US population fell under the moderate-severe anemia in 2003-2012, which was quite low compared to current data of Kuwait, where nearly 16% female and 5% male were in the moderate range of anemia [14] . The prevalence of anemia in Canada and northern Europe is nearly similar to that in the USA and is much lower than that in Kuwait [11] ; however, women from some of the underprivileged and developing countries in Africa (nearly 47.5%) and Asia (35.7%) have a quite higher rate of anemia than Kuwaitis [15, 16] . It was reported that the rates of anemia increased monotonically in men; however, in female, bimodal increase was observed, i.e., 40-49 years and 80-85 years age groups had the highest risk of anemia than other groups [14] . In our study, we found that the 36-45 age group among females and 46-60 age group among males were the most prevalent anemic population, which was nearly similar to the previous reports. Globally, bimodal frequency distribution of acute anemia affects mainly two age groups, young adult group and people with the age above 50s [11] . Current study showed similar results in 2017 and 2018, the youngest female adult group (18-25 years) had a higher percentage of anemic people than other age groups. The reasons for anemia in the young adult female group might be due to heavy menstrual and ectopic bleeding or severe hemolysis during childbearing periods [11] .
The current study showed the prevalence of anemia was more in the Kuwaiti population than the non-Kuwaiti population, and most of them belong to the moderate and mild range of anemia, which was similar to the World Health Organization classification of public health.
In this study, we found that the rate of anemia can vary with different factors like age group, nationality, and gender. Therefore, taking these multiple factors into account, it is imperative to design response systems carefully to reduce the anemic population in Kuwait. Though the per capita income of Kuwaiti people is quite higher than in many countries, the prevalence of anemia is alarming, specifically among females and older people. Therefore, more studies and public awareness programs are needed to reduce the anemia rate in Kuwait.
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